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PREFACE 


This  report  la  prepared  under  guidance  contained  in  the  Recommended 
Culdelinea  for  Safety  Inapectlon  of  Dana,  for  Phaae  I  Inveetlgat Iona . 
Coplea  of  theae  guidelines  may  be  obtained  from  the  Office  of  Chief 
of  Englneera,  Washington,  D.C.  20314.  The  purpose  of  e  Phase  I 
Investigation  la  to  Identify  expeditiously  those  dams  which  may 
pose  harards  to  human  life  or  property.  The  assessment  of  the 
general  condition  of  the  dam  Is  based  upon  available  data  and  visual 
Inspections.  Detailed  Investigation,  and  analyses  Involving  topo¬ 
graphic  mapping,  subsurface  Investigations,  tasting,  and  detailed 
computational  evaluations  are  beyond  the  scope  of  a  Phase  X  In¬ 
vestigation;  however,  the  Investigation  Is  Intended  to  Identify 
any  need  for  such  studies. 

In  reviewing  this  report,  It  should  be  realised  that  the  reported 
condition  of  the  dam  Is  based  on  obsarvatlone  of  field  conditions 
at  the  time  of  Inspection  along  with  data  available  to  the  In¬ 
spection  team.  In  cases  where  the  reeervolr  was  lowered  or  drained 
prior  to  Inspection,  such  action,  while  Improving  the  stability 
and  safety  of  the  dasi,  removes  the  normal  load  on  the  structure 
and  may  obacure  certain  conditions  which  might  otherwise  be 
detectable  If  inspected  under  the  normal  operating  environment 
of  the  structure. 


It  Is  Important  to  note  that  the  condition  of  a  dam  dependa  on 
numerous  and  constantly  changing  Internal  and  external  condltlona, 
and  Is  evolutionary  In  nature.  It  would  be  Incorrect  to  assume 
that  the  present  condition  of  the  dam  will  continue  to  represent 
the  condition  of  the  dam  at  some  point  In  the  future.  Only  through 
frequent  lnepectlons  can  unsafe  conditions  be  detected  end  only 
through  continued  care  and  maintenance  can  theae  conditions  be  pre¬ 
vented  or  corrected. 


Phase  I  Inspect  Ions  are  not  Intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guide¬ 
lines,  the  spillway  design  flood  is  based  on  the  estimated  "Probable 
Maximum  Flood"  for  the  region  (greatest  reasonably  possible  storm 
runoff),  or  fractions  thereof.  The  spillway  dsslgn  flood  provldss 
a  measure  of  relative  spillway  capacity  and  serves  as  an  eld  In 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  else  of  the  dam,  its  general  condition  end 
the  downatream  damage  potential. 
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PHASE  I  INSPECTION  REPORT 


NATIONAL  DAM  INSPECTION  PROGRAM 

BRIEF  ASSESSMENT  OP  GENERAL  CONDITION 

AND 

RECOMMENDED  ACTION 


Name  of  Dam: 


Humboldt  Dam 

NDI  ID  No.  PA-00646/DER  ID  No.  40-61 


Owner : 

State  Located: 
County  Located: 
Stream : 

Date  of  Inspection: 
Inspection  Team: 


Hazleton  City  Authority 

Pennsylvania 

Luzerne 

Wolffs  Run 

11  April  1979 

Gannett  Fleming  Corddry  and  Carpenter, 
Consulting  Engineers 
P.0.  Box  1963 

Harrisburg,  Pennsylvania  17105 


Based  on  visual  Inspection,  available  records,  cal¬ 
culations,  past  operational  performance,  and  according  to 
criteria  established  for  these  studies,  Humboldt  Dam  Is 
Judged  to  be  unsafe,  nonemergency,  because  the  spillway 
capacity  Is  rated  as  seriously  Inadequate.  The  existing 
spillway  can  pass  28  percent  of  the  Probable  Maximum 
Flood  (PMF)  without  overtopping  of  the  dam.  Because  the 
Owner  has  placed  sandbags  on  the  3plllway  weir,  the  actual 
capacity  Is  significantly  les3  than  28  percent.  The  re¬ 
sulting  outflows  from  the  failure  of  Humboldt  Dam  would 
Increase  the  hazard  to  loss  of  life  downstream.  As  a 
whole,  the  dam  is  Judged  to  be  In  poor  condition. 

If  the  low  areas  of  the  top  of  the  embankment  were 
raised  1.1  feet  to  the  design  elevation,  the  spillway 
could  pass  50  percent  of  the  PMF.  The  spillway  capacity 
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would  then  be  rated  as  Inadequate.  Raising  the  embank¬ 
ment  to  Its  design  elevation  would  require  the  raising 
of  the  spillway  approach  wall.  This  Is  considered  to  be 
a  major  structural  modification  to  the  dam. 


There  Is  evidence  of  stability  problems  on  the 
embankment.  There  Is  no  evidence  to  3ugge3t  that  the 
outlet  works  Is  operational.  The  lack  of  maintenance 
has  created  many  serious  problems  at  the  dam. 


The  following  measures  are  recommended  to  be  under 
taken  by  the  Owner,  In  approximate  order  of  priority, 
Immediately : 


(1)  Remove  the  sandbags  from  the  spillway  weir. 

(2)  Remove  the  brush  In  the  spillway  approach 
channel  and  the  brush  on  the  upstream  embankment  slope. 

(3)  Engage  the  services  of  a  professional  engineer 
experienced  In  the  design  and  construction  of  dams  to 
determine  the  best  method  of  removing  the  trees  on  the 
downstream  slope  and  near  the  toe  and  to  determine 
measures  necessary  to  ensure  that  the  Integrity  of  the  dam 
Is  preserved.  Implement  his  recommendations. 

(H)  Engage  the  services  of  a  professional  engineer 
experienced  In  the  design  and  construction  of  dams  to 
perform  the  following  studies:  studies  to  more  accurately 
determine  the  spillway  capacity  required  at  the  dam  and 
to  determine  the  measures  required  to  make  the  spillway 
and  spillway  channel  hydraulically  adequate,  a  3tudy  to 
determine  the  structural  factors  of  safety  for  the  embank¬ 
ment,  a  study  to  determine  the  best  means  of  making  the 
outlet  works  operational,  a  study  to  repair  the  deficiencies 
In  the  spillway  area,  and  a  study  to  determine  the  best 
means  of  continually  monitoring  the  seepage  and  wet  areas 
at  the  dam.  These  studies  will  require,  as  a  minimum,  In¬ 
stallation  of  observation  wells  or  other  Instrumentation 
to  determine  water  levels  In  the  embankment,  an  exploration 
program  to  determine  the  engineering  properties  of  the 
embankment  and  foundation  materials,  a  complete  survey  of 
the  embankment  and  adjacent  area,  and  grading  of  the 
area  downstream  of  the  toe  to  more  accurately  assess  the 
seepage.  Take  appropriate  action  as  required. 


(5)  Replace  the  riprap  on  the  upstream  slope. 

(6)  Remove  the  debris  from  the  spillway  outlet  channel 
and  the  outlet  works  channel. 


In  addition,  the  Owner  should  institute  the  following 
operational  and  maintenance  procedures: 


(1)  Develop  a  detailed  emergency  operation  and 
warning  system  for  Humboldt  Dam. 


(2)  During  periods  of  unusually  heavy  rains,  provide 
round-the-clock  surveillance  of  Humboldt  Dam. 


(3)  When  warnings  of  a  storm  of  major  pro¬ 
portions  are  given  by  the  National  Weather  Service,  the 
Owner  should  activate  his  emergency  operation  and  warning 
system. 


(4)  Institute  an  inspection  program  such  that  the 
embankment  is  inspected  frequently.  The  program  should 
include  a  formal  annual  inspection  by  a  professional 
engineer  experienced  in  the  design  and  construction  of 
dams.  Utilize  the  results  to  determine  if  remedial  measures 
are  necessary. 


(5)  Institute  a  maintenance  program  to  properly  main 
tain  all  features  of  the  dam. 
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1.1  General. 


SECTION  1 

PROJECT  INFORMATION 


a.  Authority .  The  Dam  Inspection  Act,  Public 
Law  92-367,  authorized  the  Secretary  of  the  Army,  through 
the  Corps  of  Engineers,  to  Initiate  a  program  of  Inspec¬ 
tion  of  dams  throughout  the  United  States. 


b.  Purpose .  The  purpose  of  the  Inspection  Is  to 
determine  If  the  dam  constitutes  a  hazard  to  human  life 
or  property. 

1 .2  Description  of  Project. 


a.  Dam  and  Appurtenances.  Humboldt  Dam  Is  a  homo¬ 
geneous  earthflll  embankment  with  a  masonry  core-wall. 

The  embankment  Is  974  feet  long  and  41  feet  high  at 
maximum  section.  A  masonry  gravity  retaining  wall, 
which  acts  as  the  spillway  training  wall,  Is  at 
the  right  end  of  the  embankment.  The  outlet  works, 
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which  Is  near  the  middle  of  the  embankment,  consists  of 
a  masonry  and  corrugated  metal  Intake  structure  with 
sluice  gates,  a  12-lnch  diameter  cast-iron  pipe  (C1P), 
and  a  valve  house  at  the  toe  of  the  dam.  The  Intake 
structure  Is  located  on  the  upstream  slope  of  the 
embankment;  a  bridge  extends  to  It.  Water  supply  pipes 
also  extend  from  the  Intake  structure. 

The  masonry  gravity  spillway  Is  at  the  right  abut¬ 
ment  of  the  dam.  Its  cre3t  Is  3.0  feet  below  the  design 
elevation  of  the  top  of  the  dam  and  Is  33*0  feet  long. 

The  spillway  channel  has  a  variable  bottom  width  and  a 
masonry  gravity  training  wall  on  the  left.  The  spillway 
channel  extends  along  the  right  side  of  the  valley  The 
various  features  of  the  dam  are  3hown  on  the  Plates  at 
the  end  of  the  Report  and  on  the  Photographs  In  Appendix  D. 

b.  Location .  The  dam  Is  located  on  Wolffs  Run 
approximately  4.5  miles  west  of  Hazleton,  Pennsylvania. 
Humboldt  Dam  Is  shown  on  USGS  Quadrangle,  Conyngham, 
Pennsylvania,  with  coordinates  NH0°56'25"  and  W76°03'40" 

In  Luzerne  County,  Pennsylvania.  A  location  map  Is 
shown  on  Plate  1. 

c.  Size  Classification.  Intermediate  (41  feet 
high,  549  acre-f'eet) . 

d.  Hazard  Classification.  High  hazard.  Downstream 
conditions  Indicate  that  a  high  hazard  classification  is 
warranted  for  Humboldt  Dam  (Paragraph  5.1c.). 

e.  Ownership .  Hazleton  City  Authority,  Hazleton, 
Pennsylvania . 

f.  Purpose  of  Dam.  Water  supply  for  Hazleton. 

g.  Design  and  Construction  History.  Humboldt  Dam 
was  built  between  1$09  and  1911  by  the  ftlamond  Water 
Company.  The  dam  was  designed  by  William  Marple,  who 
also  supervised  construction.  Two  separate  contractors 
went  bankrupt  during  the  construction  of  the  dam.  The 
first  contracting  firm  was  Ruth  and  Jacoby.  The  second 
contracting  firm  was  S.W.  Childs.  The  dam  was  finished 
under  force  account.  The  1914  Report  by  the  Pennsylvania 
Water  Supply  Commission  Indicates  that  Mr.  Marple  maintained 
close  supervision  of  the  work  during  the  entire  construction 
period . 


The  top  of  dam  progressively  settled  between  1 9 1 
and  1929.  In  1929,  considerable  modifications  were 
made  to  the  dam.  The  embankment  was  raised  to  Its 
design  elevation,  the  riprap  on  the  upstream  slope  was 
extended  to  the  top  of  the  dam,  the  timber  upper-portion 
of  the  Intake  structure  was  replaced  by  corrugated 
metal,  and  a  new  bridge  to  the  Intake  structure  was 
built 


h.  Normal  Operational  Procedure.  The  pool  Is 
maintained  at  the  top  of  the  sandbags  on  the  spillway 
crest  with  excess  Inflow  discharging  over  the  spillway 
Water  Is  drawn  directly  from  the  reservoir  for  water 
supply  purposes. 


1 • 3  Pertinent  Data 


Drainage  Area.  (square  miles) 


Discharge  at  Damslte 


Maximum  known  flood  at  damslte 


Unknown 


Outlet  works  at  maximum  pool  elevation 
(approximate) . 


Spillway  capacity  at  maximum  pool 
elevation. 

Existing  Conditions: 

Design  Conditions: 


Elevation.  (feet  above  msl.) 


Top  of  dam  (design). 

Top  of  dam  (existing). 

Maximum  pool. 

Normal  pool  (spillway  crest). 
Upstream  Invert  outlet  works. 
Downstream  Invert  outlet  works 
Streambed  at  toe  of  dam. 


Reservoir  Length 


Normal  pool. 
Maximum  pool 


Storage,  (acre-feet) 


Normal  pool. 

Maximum  pool  (design  conditions) 
Reservoir  Surface,  (acres). 


Normal  pool. 

Maximum  pool  (design  conditions) 


Homogeneous  earth 
fill  with  masonry 
core-wall . 


Length  (feet) 


Topwldth  (feet) 


Side  Slopes 


Upstream 

Downstream 


Varies 


Upstream 

Downstream 

Above  El 
Below  El 


Homogeneous 
earthf 111 . 


Zonln 


Core-wall 


Cutoff 


None 


Grout  Curtain 


Diversion  and  Regulating  Tunnel.  None 


Masonry  gravity 
weir  with  Inclined 
top. 


Creat  Elevation 
Upatream  Channel 
fiownatream  Channel 


Regulating  Outle t s 


Type 


Single  caat-lron 
12-lnch  diameter 
pipe. 


Length  (feet). 


uengtn 

tloaur 


180 

Gate  valve  at 
downatream  toe  and 
3lulce  gate  In  Intake 
structure . 

Bridge  extenda  to 
Intake  atructure. 


Acceas 


33.0 


1760.0 

Reaervolr . 

Variable  bottom 
width,  ateep 
natural  channel 
extending  beyond 
the  toe  of  the 
embankment . 


(continued ) 


SECTION  2 


I 


ENGINEERING  DATA 


2.1  Design . 

a.  Data  Available.  No  engineering  data  were 
available  for  review  for  the  structure  as  originally 
designed.  In  a  study  performed  In  1914  by  the  Pen¬ 
nsylvania  Water  Supply  Commission  an  account  of  design 
concepts,  geology,  construction  materials  and  methods, 
and  design  features  was  prepared  for  the  components  of 
the  dam  from  Interviews  with  the  Owner,  visual  Inspec¬ 
tion,  and  other  sources.  The  1914  study  also  Included 
analyses  for  hydrology  and  hydraulics.  A  summary  of  the 
results  of  the  analyses  Is  on  file. 

b.  Design  Features.  The  project  Is  described  In 
Paragraph  T75gT  The  various  features  of  the  dam  are 
shown  on  the  Plates  at  the  end  of  the  Report  and  on  the 
photographs  In  Appendix  D.  A  profile  of  the  dam  Is 
shown  on  Plate  2.  A  typical  section  of  the  embankment 
Is  shown  on  both  Plates  2  and  3.  The  embankment  Is 
shown  on  Photographs  A,  B,  and  C.  The  outlet  works 
profile  Is  shown  on  Plates  2  and  3.  The  Intake  and 
outlet  structures  are  shown  on  Photographs  A  and  E. 

No  plan  Is  available  for  the  embankment.  No  plan  or 
other  details  are  available  for  the  spillway.  These 
features  are  shown  on  Plate  B-l  In  Appendix  B.  The 
spillway  Is  shown  on  Photographs  G  and  H. 

c.  Design  Considerations.  Almost  nothing  Is 
known  about  the  design  of  the  dam.  The  Pennsylvania 
Water  Supply  Commission  did  not  raise  any  concerns  about 
the  design  In  their  1914  Report. 

2 . 2  Construction . 

a.  Data  Available.  Construction  data  for  the 
structure,  that  are  available  for  review,  consist  of 
the  Information  contained  In  the  1914  Report  prepared 
by  the  Pennsylvania  Water  Supply  Commission.  The  In¬ 
formation  Is  relatively  well  detailed.  It  reports  that 
the  embankment  was  constructed  of  clay  that  was  placed 
In  layers,  sprinkled,  and  rolled.  The  material  upstream 
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of  the  core-wall  la  described  as  being  "selected".  The 
material  downstream  of  the  core-wall  Is  described  as 
a  fairly  good  clay  with  reasonably  few  "boulders". 

The  masonry  core-wall  was  reportedly  founded  below  the 
natural  ground  on  what  was  considered  to  be  an  Impervious 
foundation.  The  maximum  depth  of  the  excavation  for  the 
core-wall  Is  reported  as  39  feet.  Each  end  of  the  core¬ 
wall  Is  reported  as  extending  to  bedrock.  A  discussion 
on  site  geolcyy  Is  presented  In  Appendix  E. 

b.  Construction  Considerations.  The  available 
Information  Indicates  that  the  dam  was  well  constructed. 

2.3  Operation .  There  are  no  formal  records  of  operation. 
The  Owner  did  not  report  any  problems  having  occurred  over 
the  operational  history  of  the  dam. 

2.4  Evaluation . 

a.  Aval labl 1 lty .  Engineering  data  were  provided 
by  the  Bureau  of  Dam  Safety,  Obstructions,  and  Storm 
Water  Management,  Department  of  Environmental  Resources, 
Commonwealth  of  Pennsylvania,  and  by  the  Owner,  Hazleton 
City  Authority.  The  Owner  made  available  the  General 
Manager  for  Information  during  the  week  of  the  visual 
Inspection.  He  also  researched  his  files  for  further 
Information  at  the  request  of  the  Inspection  team. 

b.  Adequacy .  The  type  and  amount  of  design  data 
and  other  engineering  data  are  limited,  and  the  assess¬ 
ment  must  be  based  on  the  combination  of  available  data, 
visual  Inspection,  performance  history,  hydrologic 
assumptions,  and  hydraulic  assumptions. 

c.  Validity.  There  Is  no  reason  to  question  the 
validity  of  the  available  data.  Conflicting  data  con¬ 
cerning  the  design  elevation  of  the  top  of  the  dam  Is 
discussed  In  Section  6. 


SECTION  3 
VISUAL  INSPECTION 


3 . 1  Findings . 

a.  General .  The  overall  appearance  of  the  dam 
Is  poor.  E'eTTcTencles  were  observed  as  noted  below.  A 
sketch  of  the  dam  with  the  location  of  deficiencies  Is 
presented  In  Appendix  B  on  Plate  B-l.  Survey  Infor¬ 
mation  acquired  for  this  report  Is  summarized  In  Appen¬ 
dix  B.  On  the  day  of  the  Inspection,  the  pool  was  0.7 
feet  below  spillway  cre3t. 

b.  Embankment .  The  embankment  Is  In  poor  con¬ 
dition.  Brush  extends  along  the  upstream  slope.  The 
riprap  along  the  upstream  slope  Is  either  washed  out, 
leaving  the  bedding  material  exposed,  or  weathering  has 
deteriorated  the  riprap  to  the  extent  that  It  Is  no  larger 
than  gravel.  The  upstream  edge  of  the  top  of  the  dam  Is 
eroded.  The  erosion  has  resulted  In  the  top  of  the  slope 
being  vertical  In  many  places.  A  maximum  height  of  1.5  feet 
was  measured  at  one  of  these  areas. 

The  downstream  slope  Is  thickly  covered  with 
mature  trees.  Near  the  right  abutment,  there  Is  a  dis¬ 
continuity  In  the  slope.  The  area  Is  sketched  on  Detail  A 
of  Plate  B-l.  There  are  numerous  wet  areas  along  the 
toe  of  the  dam.  Clear  seepage  was  observed  at  some 
of  the  wet  areas.  The  approximate  location  of  the  con¬ 
ditions  Is  shown  on  Plate  B-l.  The  growth  along  the 
toe  hindered  the  Inspection  of  these  areas.  It  should 
be  noted  that  heavy  rains  occurred  three  days  previously. 
There  are  mounds  along  some  of  the  toe.  A  typical  area 
Is  sketched  on  Detail  B  on  Plate  B-l. 

The  survey  performed  for  this  Inspection  re¬ 
vealed  that  the  lowest  area  along  the  top  of  the  dam  Is 
1.9  feet  above  the  spillway  crest.  The  survey  also  re¬ 
vealed  that  the  upper  part  of  the  downstream  slope  Is 
IV  on  1.6H  and  that  the  lower  part  Is  IV  on  2.25H. 

Although  this  Is  assumed  to  be  typical,  the  trees  on  the 
embankment  made  this  assumption  uncertain.  The  surveyed 
profile  and  cross-section  are  In  Appendix  B.  There  was 
insufficient  area  exposed  above  the  reservoir  to  determine 
the  upstream  slope. 


c.  Appurtenant  Structures.  Structurally,  the 
spillway  is  in  fair  condition.  However,  the  Owner  has 
placed  sandbags  across  the  spillway  crest.  This  effectively 
raises  the  spillway  crest  about  1  foot.  There  Is  a  sig¬ 
nificant  amount  of  brush  growing  in  the  spillway  approach 
channel.  The  masonry  Joints  In  the  spillway  weir  are 
seeping.  The  total  seepage,  which  Is  clear,  is  estimated 

at  1  gpm.  The  mortar  In  the  Joints  Is  deteriorated.  The 
masonry  spillway  approach  wall  Is  tilted  and  offset  towards 
the  spillway.  The  mortar  In  this  wall  Is  completely  de¬ 
teriorated.  The  mortar  In  the  masonry  spillway  training 
wall  Is  deteriorated.  The  wall  Is  low  and  the  ground 
directly  behind  It  slopes  toward  the  toe  of  the  embank¬ 
ment.  There  Is  a  substantial  amount  of  debris  In  the 
spillway  channel.  The  debris  Is  not  close  to  the  spill¬ 
way  weir. 

The  outlet  works  Is  In  poor  condition.  The 
Intake  structure  Is  In  good  condition,  as  Is  the  access 
bridge.  The  valve  house  at  the  downstream  toe  of  the 
embankment  is  In  poor  condition.  The  roof  Is  collapsed; 

It  fills  the  Interior  of  the  valve  house.  There  appears 
to  be  no  ready  access  to  the  valve3  therein.  The  down¬ 
stream  channel  Is  filled  to  the  axis  of  the  outlet  pipe 
with  muck  and  small  debris.  The  Owner  declined  to  operate 
the  valve.  He  was  concerned  that  the  valve  would  remain 
In  the  open  position,  thus  draining  the  reservoir. 

d.  Reservoir  Area.  Some  of  the  watershed  Is  owned 
and  controlled  by  the  Hazleton  Municipal  Authority.  The 
watershed  Is  wooded  hills  without  any  development.  The 
left  reservoir  shore  Is  fairly  flat.  The  right  reservoir 
shore  Is  steep  with  some  outcrop  visible. 

e.  Downstream  Conditions.  Wolffs  Run  extends  from 
the  dam  along  a  steep,  wooded,  and  uninhabited  reach  for 
0.8  mile  to  Its  confluence  with  Stony  Creek.  In  this 
reach,  Wolffs  Run  crosses  under  the  access  road  to  the 
dam  In  a  small  culvert.  At  the  confluence,  there  Is  a 
water  treatment  plant  belonging  to  the  Hazleton  City 
Authority.  There  is  a  dwelling  Immediately  adjacent, 
which  the  Authority  stated  was  not  utilized  any  longer. 

The  stream  then  proceeds  for  1.1  mile  to  Interstate  81. 

The  Interstate  embankment  Is  about  30  feet  high  at  the 
stream.  The  culvert  beneath  It  Is  approximately  tri¬ 
angular,  being  about  15  feet  high  and  22  feet  wide  at 
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SECTION  4 


OPERATIONAL  PROCEDURES 


4.1  Procedure .  The  reservoir  Is  maintained  at  the 
top  of  sandbags  on  the  spillway  crest  with  excess  In¬ 
flow  discharging  over  the  spillway  and  Into  Wolffs  Run. 
Water  Is  drawn  directly  from  the  reservoir  for  water 
supply.  A  12-lnch  diameter  cast-iron  water  supply  line 
discharges  Into  Wolffs  Run.  Since  this  line  Is  for 
emergency  drawdown  purposes,  the  valve  and  sluice  gate 
on  the  Humboldt  Dam  water  discharge  line  Is  usually 
closed . 

4.2  Maintenance  of  Dam.  The  dam  Is  visited  dally  by 

a  caretaker  who  apparently  adjusts  the  water  supply  valve 
In  the  Intake  structure.  The  remaining  features  of  the 
dam  are  not  maintained.  No  Inspections  of  the  dam  are 
made . 

4.3  Maintenance  of  Operating  Facilities.  Except  for 
the  water  supply  line,  the  operating  facilities  are  not 
maintained. 

4.4  Warning  Systems  In  Effect.  The  Owner  stated  that 
there  Is  no  emergency  operation  and  warning  plan.  He 
stated  that,  should  the  dam  fall,  no  damage  downstream 
would  result. 

4.5  Evaluation  of  Operational  Adequacy.  The  lack  of 
maintenance  Is  a  serious  hazard  to  the  dam.  The  lack 
of  any  inspection  program  Is  also  a  serious  hazard. 

As  described  hereafter,  the  failure  of  the  dam  would 
result  In  damage.  An  emergency  operation  and  warning 
plan  Is  necessary  to  mitigate  hazards  downstream  should 
evidence  of  stress  develop  at  the  dam. 
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SECTION  5 

HYDROLOGY  AND  HYDRAULICS 


5 . 1  Evaluation  of  Features . 


a.  Design  Data.  No  data  were  available  for  re¬ 
view  for  the  structure  as  designed.  During  1 91 ^ .  a 
report  on  the  dam  was  prepared  by  the  Pennsylvania 
Water  Supply  Commission.  The  report  estimated  the  max¬ 
imum  spillway  capacity  at  255  cfs.  This  was  estimated 
with  a  30-foot  crest  length  and  2  feet  of  head.  The 
crest  measured  33  feet  on  the  day  of  the  Inspection. 

As  discussed  In  Section  6,  the  design  top  elevation  of 
the  dam  Is  uncertain.  A  discharge  capacity  of  530  cfs, 
with  the  embankment  at  Its  design  elevation  of  1763.0, 
was  estimated  and  used  In  this  report  (Appendix  C). 

b.  Experience  Data.  The  Owner  stated  that  no 
records  of  maximum  pool  levels  were  available.  He  did 
not  report  any  hydraulic  problems  having  occurred  over 
the  operational  history  of  the  dam. 

c.  Visual  Observations. 

(1)  General.  The  visual  Inspection  of  Humboldt 
Dam,  which  Is  described  In  Section  3,  resulted  In  a  num¬ 
ber  of  observations  relevant  to  hydrology  and  hydraulics. 
These  observations  are  evaluated  herein  for  the  various 
features . 


(2)  Embankment .  It  Is  certain  that  the  embank¬ 
ment  Is  at  least  0.1  foot  below  Its  design  elevation.  As 
discussed  In  Section  6,  It  may  be  1.1  foot  below  its  design 
elevation.  The  spillway  capacity  Is  reduced  by  the  embank¬ 
ment  being  below  Its  design  elevation. 

(3)  Appurtenant  Structures.  The  Owner  stated 
that  the  system  gets  low  on  water  storage  during  the 
late  summer  and  that  the  sandbags  provide  extra  storage. 

He  considered  this  a  "slight"  deviation  from  approved 
operating  methods.  The  sandbags  are  an  immediate  and 
very  serious  hazard  to  the  dam  because  the  spillway 
capacity  Is  substantially  reduced.  The  brush  in  the  spill¬ 
way  approach  channel  reduces  the  spillway  capacity  even 


further.  The  debris  In  the  outlet  channel  does  not  reduce 
the  spillway  capacity.  However,  It  may  Increase  tail- 
water  and  cause  water  to  overtop  the  training  wall.  Even 
If  the  brush  were  removed,  It  Is  not  certain  this  wall 
Is  of  sufficient  height  to  contain  the  flow.  It  Is  be¬ 
lieved  that  water  overtopping  the  wall  would  flow  along 
the  toe  of  the  embankment.  Because  of  growth  In  the  area, 
this  could  not  be  confirmed.  Plow  along  the  toe  of  the 
embankment  would  be  an  erosion  hazard. 

Upstream  closure  for  the  outlet  works  Is 
provided  by  a  sluice  gate  In  the  Intake  structure.  Its 
operation  was  not  observed  on  the  day  of  the  Inspection. 
There  Is  no  apparent  access  to  the  outlet  works  valve  at 
the  downstream  toe  of  the  dam,  since  the  roof  Is  caved  In. 
The  debris  In  the  outlet  channel  Indicates  that  flow  has 
not  recently  occurred  In  the  channel;  the  debris  may  also 
prevent  proper  operation  of  the  valve.  There  Is  no  evidence 
to  suggest  that  the  outlet  works  Is  operational. 

(A)  Heservolr  Area.  No  conditions  were  ob¬ 
served  In  the  reservoir  that  might  present  significant 
hazard  to  the  dam.  The  assessment  of  the  dam  Is  based 
on  existing  conditions,  and  the  effects  of  future  de¬ 
velopment  are  not  considered. 

(5)  Downstream  Conditions.  No  conditions  were 
observed  downstream  from  the  dam  that  might  present  sig¬ 
nificant  hazard  to  the  dam.  It  Is  apparent  that  sub¬ 
stantial  spillway  discharges  would  overtop  the  main 
access  road.  There  are  other  roads  extending  around  the 
reservoir.  Judging  by  the  USQS  mapping,  these  would  be 
traversable  during  periods  of  high  runoff.  Access  to 
the  dam  Is  deemed  adequate.  If  the  dam  were  to  fail, 
the  water  treatment  plant  would  be  flooded.  Water  would 
then  pond  behind  the  Interstate  81  embankment.  The 
strip  mine  upstream  of  the  embankment  Is  shown,  without 
updated  contours,  as  a  photo-revlslon  to  the  USQS  mapping. 
There  Is  a  possibility  that  water  would  pond  behind  the 
embankment  without  overtopping  It.  If  It  were  to  over¬ 
top  the  embankment,  a  hazard  to  vehicles  on  the  road 
would  exist;  the  failure  of  the  roadway  embankment  might 
also  occur.  As  there  Is  Insufficient  information  to 
assess  the  storage  capabilities  of  the  strip  mine,  Its 
effects  have  been  ignored  In  the  analysis  described 
hereafter.  The  mapping  for  the  strip  mine  along  Black 
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Creek  la  similar  to  the  mapping  Tor  the  above  strip  mine. 
There  is  no  way  to  Include  its  storage  effects  without 
further  information.  As  such,  the  failure  of  the  dam  could 
present  a  hazard  to  the  community  of  Derringer  and  the 
other  communities  downstream  from  it.  A  high  hazard 
classification  is  warranted  for  Humboldt  Dam. 

d.  Overtopping  Potential. 

(1)  Spillway  Design  Flood.  According  to  the 
criteria  established  by  the  Office  of  the  Chief  of 
Engineers  (OCE),  the  Spillway  Design  Flood  (SDF)  for 
the  size  (Intermediate)  and  hazard  potential  (High)  of 
Humboldt  Dam  is  the  Probable  Maximum  Flood  (PMP). 

(2)  Description  of  Model.  The  watershed  was 
modeled  with  the  HEC-lDB  computer  program.  The  HEC-lDB 
computer  program  computes  a  PMF  runoff  hydrograph  and 
routes  the  flows  through  both  reservoirs  and  stream 
sections.  In  addition,  it  has  the  capability  to  simulate 
an  overtopping  dam  failure.  The  PMP  Inflow  to  Humboldt 
Reservoir  was  routed  through  the  dam.  Identical  methods 
were  used  for  various  percentages  of  the  PMP. 

(3)  Summary  of  Results.  Pertinent  results 
are  tabularlzed  at  the  end  of  Appendix  C.  The  analysis 
reveals  that,  with  the  existing  top  elevation  of  1761.9, 
Humboldt  Dam  can  pass  about  28  percent  of  the  PMF  without 
overtopping.  This  analysis  Ignored  the  effects  of  the 
sandbags  on  the  spillway  crest.  With  the  sandbags  in 
place,  the  percentage  would  be  significantly  lower.  If 
the  dam  were  raised  to  Its  assumed  design  elevation  of 
1763.0,  the  spillway  could  pass  50  percent  of  the  PMP. 

(4)  Spillway  Adequacy.  The  criteria  for 
rating  a  spillway  Is  presentee)  in  Appendix  C.  Humboldt 
Dam  would  be  overtopped  by  0.53  foot  during  the  1/2  PMF. 
This  would  probably  cause  failure  of  the  embankment. 

The  embankment  was  assumed  to  fall  over  a  90-foot  long 
breach  0.2  hour  after  the  embankment  would  be  overtopped 
by  0.1  foot.  The  breach  was  assumed  to  extend  down  to 
Elevation  1722.0.  A  breach  of  this  size  will  result  In 

a  peak  outflow  of  45,800  cfs.  This  flow  was  routed  down¬ 
stream  to  Derringer.  The  effects  of  the  strip  mines  and 
highway  along  the  stream  were  not  Included  In  the  analysis. 
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as  noted  previously.  The  dam  break  will  raise  the  water 
surface  at  Derringer  by  6.9  feet  over  the  level  that  would 
occur  without  the  dam  break.  There  Is  an  Increased  hazard 
to  loss  of  life.  The  spillway  capacity  Is  rated  as 
seriously  Inadequate. 

If  the  dam  were  raised  to  Its  assumed  design 
elevation  of  1763.0,  the  spillway  capacity  would  be  rated 
as  inadequate.  As  discussed  In  Section  6,  the  design 
elevation  of  the  top  of  the  dam  Is  uncertain. 
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SECTION  6 


STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stablllt 


Visual  Observations 


(1)  General .  The  visual  inspection  of  Humboldt 
Dam,  which  Is  described  In  Section  3,  resulted  In  a 
number  of  observations  relevant  to  structural  stability. 
These  observations  are  evaluated  herein  for  the  various 
features . 


(2)  Embankment .  The  brush  on  the  upstream 
slope  Is  undesirable.  The  deteriorated  or  washed  out 
riprap  Is  an  erosion  hazard.  The  trees  on  the  downstream 
3lope  are  of  serious  concern.  Their  large  size  indicates 
that  brush  cutting  has  not  been  accomplished  on  the 
downstream  slope  for  many  years. 


Plates  2  and  3  Indicate  that  the  design 
top  elevation  of  the  dam  Is  1763.0.  However,  both  the 
1914  Report  by  the  Pennsylvania  Water  Supply  Commission 
and  a  sketch  In  an  Inspection  report  prepared  by  the 
Commonwealth  In  191*1*  Indicate  that  there  Is  only  2  feet 
between  the  spillway  crest  and  the  top  of  the  dam.  As 
measured  for  this  Report,  the  wall  Is  2  feet  high.  The 
spillway  crest  Is  assumed  to  be  at  Elevation  1760.0. 
Therefore,  the  dam  could  not  be  raised  to  Elevation  1763.0 
as  shown  on  the  Plates,  without  raising  the  approach  wall. 
The  reason  for  the  difference  Is  unknown. 


The  discontinuity  on  the  slope,  the 
variation  between  the  actual  and  the  design  slopes,  and 
the  mounds  along  the  toe  could  all  be  Indications  of 
poor  construction  grading.  However,  the  1911*  Pennsylvania 
Water  Supply  Commission  Report  stated  that  the  dam  was 
apparently  carefully  constructed.  As  such,  there  Is 
evidence  that  movement  of  the  slope  may  have  occurred. 


The  seepage  at  the  toe  of  the  dam  may 
have  been  Increased  by  the  recent  heavy  rains.  However 
because  of  the  location  of  some  seepage  areas.  It  Is 


reasonably  certain  that  some  seepage  was  from  the 
reservoir.  The  seepage  Is  not  excessive  but  the  number 
and  size  of  the  wet  areas  are  of  concern. 


(3)  Appurtenant  Structures.  The  offset  and 
shifted  approach  wall  was  probably  caused  by  frost  action. 
The  other  conditions  at  the  spillway  are  an  Indication 
of  a  lack  of  maintenance.  The  outlet  works  Is  evaluated 
In  Section  5. 

b.  Design  and  Construction  Data.  No  stability 
analysis  for  the  embankment  Is  available  for  review. 

In  their  191^  report,  the  Pennsylvania  Water  Supply  Com¬ 
mission  did  not  analyze  the  structural  stability  of  the 
spillway  section.  No  drawings  are  available  to  determine 
the  structural  dimensions  of  the  weir  or  adjacent  walls. 
All  these  structures  are  relatively  low.  As  sketched  In 
Appendix  A,  the  masonry  spillway  weir  is  ^.5  feet  high. 
Because  masonry  weirs  of  this  height  are  usually  stable, 
the  lack  of  structural  dimensions  Is  not  of  paramount 
concern . 


c.  Operating  Hecords.  There  are  no  formal  records 
of  operation .  Klo  eviJence  of  instability  on  any  feature 
of  the  dam  Is  previously  noted  In  the  records,  except 
for  the  settlement  of  the  embankment.  As  noted  In 
Paragraph  1.2g,  the  top  of  the  dam  was  refilled  to  Its 
design  elevation  In  1929. 

d.  Post-construction  Changes.  There  have  been 
no  post-construction  changes  made  to  Humboldt  Dam  that 
would  affect  Its  stability. 

e.  Seismic  Stability.  Humboldt  Dam  is  located  In 
Seismic  Zone  1.  Normally  It  can  be  considered  that  If 

a  dam  In  this  zone  has  adequate  factors  of  safety  under 
static  loading  conditions,  it  can  be  assumed  safe  for 
any  expected  earthquake  loading.  However,  since  there 
are  no  formal  static  stability  analyses,  and  there  Is  the 
potential  of  earthquake  forces  moving  or  cracking  the 
masonry  core-wall,  the  theoretical  seismic  stability  of 
Humboldt  Dam  cannot  be  assessed. 


SECTION  7 


ASSESSMENT,  RECOMMENDATIONS,  AND  REMEDIAL  MEASURES 


7.1  Dam  Assessment. 


a.  Safety . 

(1)  Based  on  available  records,  visual  In¬ 
spection,  calculations,  and  past  operational  performance, 
Humboldt  Dam  Is  Judged  to  be  In  poor  condition.  The 
spillway  will  pass  only  28  percent  of  the  PMP  without  over¬ 
topping  of  the  dam.  Because  the  Owner  has  placed  sand¬ 
bags  on  the  spillway  weir,  the  actual  capacity  of  the 
spillway  Is  significantly  less  than  28  percent.  If  the 
dam  should  fall,  the  resulting  outflows  will  Increase 
the  hazard  to  loss  of  life  downstream.  The  spillway 
capacity  Is  rated  as  seriously  Inadequate.  According 
to  criteria  established  for  these  studies,  the  dam  must 
be  rated  as  unsaTe,  nonemergency,  because  the  spillway 
capacity  Is  seriously  Inadequate. 

If  the  embankment  were  raised  to  its 
design  elevation,  the  spillway  could  pass  50  percent  of 
the  PMP.  The  spillway  capacity  would  then  be  rated  as 
Inadequate.  Raising  the  embankment  to  Its  design  elevation 
would  require  the  raising  of  the  spillway  approach  wall. 
This  Is  considered  a  major  structural  modification  to 
the  dam. 


(2)  There  Is  evidence  of  stability  problems 
on  the  embankment. 

(3)  There  is  no  evidence  to  suggest  that  the 
outlet  works  Is  operational. 

(U)  The  lack  of  maintenance  has  created  many 
serious  problems  at  the  dam. 

(5)  A  summary  of  the  features  and  observed 
deficiencies  Is  listed  below: 
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Feature  and  Location 


Observed  Deficiencies 


Embankment : 

Upstream  slope 
Top 

Downstream  slope 

Downstream  toe 
Outlet  Works: 

Valve  house  at  downstream  toe 

Downstream  channel 
3pl  1 lway : 

Weir 

Approach  channel 

Training  wall 

Downstream  channel 


hlprap  washed  out,  brush. 
Low  areas. 

Mature  trees,  evidence 
of  movement. 

Trees,  seepage,  wet  areas. 

Roof  collapsed,  no 
ready  access. 

Debris . 


Sandbags  on  weir, 
deteriorated  mortar. 

Wall  tilted  and  offset 
with  deteriorated  mortar, 
brush . 

Deteriorating  mortar, 
may  be  too  low  to  contain 
high  riows. 

Debris. 


b.  Adequacy  of  Information.  The  Information 
available  Is  such  that  an  assessment  of  the  condition 
of  the  dam  can  be  Inferred  from  the  combination  of 
visual  Inspection,  past  performance,  and  computations 
performed  prior  to  and  as  part  of  this  study. 

c.  Urgency .  The  recommendations  In  Paragraph  7.2 
should  be  Implemented  Immediately. 

d.  Necessity  for  Further  Investigations.  In  order 
to  accomplish  some  of  the  remedial  measures  outlined  in 
Paragraph  7.2,  further  Investigations  by  the  Owner  will  be 
required. 
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b.  In  addition,  the  Owner  should  Institute  the 
following  operational  and  maintenance  procedures: 

(1)  Develop  a  detailed  emergency  operation  and 
warning  system  for  Humboldt  Dam. 

(2)  During  periods  of  unusually  heavy  rains, 
provide  round-the-clock  surveillance  of  Humboldt  Dam. 

(3)  When  warnings  of  a  storm  of  major  pro¬ 
portions  are  given  by  the  National  Weather  Service,  the 
Owner  should  activate  his  emergency  operation  and  warning 
system. 


(U)  Institute  an  Inspection  program  such  that 
the  embankment  Is  Inspected  frequently.  The  program 
should  Include  a  formal  annual  Inspection  by  a  professional 
engineer  experienced  In  the  design  and  construction  of 
dams.  Utilize  the  results  to  determine  If  remedial  measures 
are  necessary. 

(5)  Institute  a  maintenance  program  to  properly 
maintain  all  features  of  the  dam. 


O 
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HYDROLOGY  AND  HYDRAULICS 


In  the  recommended  Guidelines  for  Safety  Inspection  of  Dams, 
the  Department  of  the  Army ,  Office  of  the  Chief  of  Engineers  (OCE) , 
established  criteria  for  rating  the  capacity  of  spillways.  The  recom¬ 
mended  Spillway  Design  Flood  (SDF)  for  the  slse  (small.  Intermediate, 
or  large)  and  hasard  potential  (low,  significant,  or  high)  classification 
of  a  dam  Is  selected  In  acooidance  with  the  criteria.  The  SDF  for 
those  dams  in  the  high  hazard  category  varies  between  one-half  of  the 
Probable  Maximum  Flood  (PMF)  and  the  PMF.  If  the  dam  and  spillway 
are  not  capable  of  passing  the  SDF  without  overtopping  failure,  the 
spillway  capacity  Is  rated  as  inadequate.  If  the  dam  and  spillway  are 
capable  of  passing  one-half  of  the  PMF  without  overtopping  failure, 
or  If  the  dam  Is  not  In  the  high  hazard  category,  the  spillway  capacity 
Is  not  rated  as  seriously  Inadequate.  A  spillway  capacity  Is  rated  as 
seriously  Inadequate  If  all  of  the  following  conditions  exist: 

(a)  There  Is  a  high  hazard  to  loss  of  life  from  large  flows 
downstream  of  the  dam. 

(b)  Dam  failure  resulting  from  overtopping  would  significantly 
Increase  the  hazard  to  loss  of  life  downstream  from  the  dam  from  that 
which  would  exist  Just  before  overtopping  failure. 

(c)  The  dam  and  spillway  are  not  capable  of  passing  one-half 
of  the  PMF  without  overtopping  failure. 


c-± 


APPENDIX  C 


5  _ Nver  Basin 

Nan*  of  Stream: _ kigfc-f  [  Z _ H&d _ 

Nam*  of  Dam:  H 

m£ ID  No. :  Pti  -  O&mt _ 

DER  ID  No.:  HO  £  / _ 

Latitude:  ft/  HC°  SU  *?  £ "  Longitude:  V/  7^°  O  3  *f0 

Top  of  Dam  (lew  epee)  Elevation: _ J  7i  3,  Q 

Streambed  Elevation:  /  7 22 .O*-  Height  of  Dam: _ _ ft 

Reservoir  Storage  at  Top  of  Dam  Elevation: _ ,*5  H  9  acr*-ft 

Sit*  Category:  Xhi-rLtci,.;  ^.h-  £' _ 

Hazard  Category: _ H  >  _ (see  Section  5) 

Spillway  Design  Flood:  _  2&£ _ 

UPSTREAM  DAMS 

Distance  Storage 

from  at  top  of 

Dam  Height  Dam  Elevation 

_ MfllW _  ,  ..  (SI.  _ frgf-ft) _  _ BfiBlfidu _ 


Total  Drainage  Area 


,sq.  mile 

PMF  Rainfall  Index  -  SiJLAZ'  In. ,  24  hr. ,  200  aq.  mile 


Zone 

Geographic  Adjustment  Factor 
Revised  index  Rainfall 


Hydromet.  40  Hydro  met.  33 
(Susquehanna  Basin)  (Other  Basins) 

N/A  _ 


/^Jc/r 


1.0 


RAINFALL  DISTRIBU 


(percent) 


O 


6  hours 
12  hours 
24  hours 
48  hours 
72  hours 
96  hours 
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Data  for  Dam  at  Outlet  of  Subarea  Al 

(see  Sketch  on  Sheet  C-  M) 

Name  of  Dam: _ UuirtttaupT- _ 

Haight: _ 4\  FT  (■wtetimi) 


Spillway  Data: 


Existing 

Cgndjtjgni 


Top  of  Dam  Elevation  /  7 (at.  9 

Spillway  Crest  Elevation  /  7  40.0 

Spillway  Head  Available  (ft)  /.  9 

Type  Spillway _ 

"C“  Value  -  Spillway  3.± 

Crest  Length  -  Spillway  (ft)  _ 33.  Q 

Spillway  Peak  Discharge  (cfs)  _ 3.  Bo 

Auxiliary  Spillway  Crest  Elevation  hi  O  d  £ 


Auxiliary  Spillway  Head  Available  (ft) 
Type  Auxiliary  Spillway _ 


"C ”  Value  -  Auxiliary  Spillway  _ — 

Crest  Length  -  Auxiliary  Spillway  (ft) _ — 

Auxiliary  SFUlyn 

Peak  Discharge  (cfs) _ ~~ 

Combined  Spillway  Discharge  (cfs)  30  0 


Spillway  Rating  Curve:  See  /Vfxr  Snte.T~ 


Elsailgn  Q^pUjw^y  fcff)  q  Auxiliary  Spillway  (cfs) 
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Data  for  Dam  at  Outlet  of  Subarea _ 

Nam  of  Dam: _ H 


Sheet  2  of _ 


Outlet  Works  Rating: 
invert  of  Outlet 
invert  of  inlet 
Type 

Diameter  (ft)  *  D 
Length  (ft)  -  L 
Area  (sq.  ft)  -  A 
N 


Qutlat  1 

)  UlS- 

>733.  a 

cxP 

Jr.. 

/SO 

_L2fi£ 

.O'j 


Qutlat  l 


K  Entrance 
K  Exit 

K  Friction*-  29.1n2l/R4/3 
Sum  of  K 
(1A)0*5  -  C 

Maximum  Head  (ft)  -  HM 
0  •  C  A  ^2g(HM)(cfi) 

Q  Combined  (cfs) 


.J.9. 

SL221 

JL3l 

.AP. 


*  R  -  Hydraulic  Radlue  -  (Area /Wetted  perimeter)  - 
D/4  for  Circular  Conduit*. 
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Data  for  Dam  at  Outlat  of  Subaraa _ 

Name  of  Dam:  H  0  ILT" 

Storage  Data: 


M 


Ekvaiten 

Area 

(acres) 

million 

gals 

acre-ft 

-  ELEVO* 

0 

0 

0 

17&.Q  m  ELEV1 

3V.£" -  A1 

/»-?•*» 

HHI.i, 

/  7£/.  1 

3io 

at 

/7HO 

31 

/  VBd.o 
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Remarks 


•  # 


1  NT  £ 


*  ELEVO  -  ELEV1  -  OSj/Aj) 

**  Planlmetered  contour  at  least  10  feet  above  top  of  dam 

Reservoir  Area  at  Top  of  Dam  Is  9  percent  of  watershed, 
Remarks: _ 
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Latitude:  N  Longitude:  W  7**  03  '  HO" 

Drainage  Area: _ Q.  L _ aq.  mile 

Data  for  Subarea: _ A  1 _  (aee  Sketch  on  Sheet  C-H  ) 

Name  of  Dam  at  Outlet  of  Subarea:  h  ’«■>:.  _ 

Drainage  Area  of  Subarea: _ C  .  (a _  aq.  mile 

Subarea  Characteriatlca: 

Asaumed  Loaaea:  1.0-tnch  Initial  abatractlon  4  0.05  ln/hr 

The  following  are  measured  from  outlet  of  aubarea  to  the 
point  noted: 

L  •  Length  of  Main  Watercourae  extended  to  the  divide  ■  l.b  mile i 

LcA  *  Length  of  Main  Watercourae  to  the  centroid  -  7 _ mile 

From  NAB  Data:  *  <3  Pt  rtt  fc  P 

Cp  - - Q.;SQ 

Tp  -  CT  x  (L  x  L^)0,3  -  /.  9  /  fhra) 

Flow  at  Start  of  Storm  "1.5  cfa/aq.  mile  x  Subarea  D.A  ■  Q»9  cfa 

Computer  Data: 

QRCSN  -  -0.05  (5%  of  peak  flow) 

RTIOR  -2.0 

Remarka: _ 
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APPENDIX  E 
GEOLOGY 


1.  General  Geology.  The  damslte  and  reservoir  are 
located  In  Luzerne  County.  The  rock  formations  exposed  In 
Luzerne  County  range  from  the  Post-Pottsvllle  formations, 
of  Pennsylvanian  Age,  down  to  the  Onondaga  formation,  of 
Middle  Devonian  Age.  The  Wisconsin  terminal  moraine  crosses 
the  southern  part  of  the  County,  and  the  greater  part  of 
the  glacial  outwash  occur  along  the  Susquehanna  River  and 
less  extensive  deposits  along  the  smaller  streams. 

Nearly  all  of  the  Luzerne  County  lies  In  the  Valley 
and  Ridge  Province  In  which  nearly  all  the  rocks  have  been 
strongly  folded.  In  going  from  north  to  south  across  the 
County,  five  major  folds  are  encountered,  all  of  which  trend 
northeast.  The  first  of  these  Is  a  shallow  syncllne  on  the 
crest  of  North  Mountain,  forming  the  Mehoopnay  coal  basin. 

The  second  Is  the  Milton  Anticline,  which  exposes  the  Portage 
group  In  the  northwestern  part  of  the  County  and  gradually 
flattens  out  toward  the  northeast.  The  third  and  most 
pronounced  Is  the  Lackawanna  Syncllne,  which  originates  In 
Lackawanna  County  to  the  north,  and  has  preserved  the  post- 
Pottsvtlle  formations  throughout  the  Wyoming  Valley.  The 
maximum  depth  of  this  syncllne  Is  reached  In  the  vicinity 
of  Wilkes-Barre  and  Plymouth.  The  double  rim  of  this 
syncllne  Is  formed  by  the  resistant  Pottsvllle  formation 
and  Pocono  sandstone,  separated  by  the  less  resistant 
Mauch  Chunk  shale.  The  fourth  fold  Is  the  Berwick 
(Montour)  Anticline,  which  exposes  a  few  feet  of  the 
Onondag  formation  in  the  vicinity  of  Beach  Haven.  This 
fold  reaches  Its  maximum  development  farther  we3t  and 
only  the  eastern  portion  reaches  Luzerne  County.  The 
fifth  major  fold  comprises  a  series  of  anticlines  and 
syncllnes  forming  the  Eastern  Middle  Anthracite  Pleld 
In  the  vicinity  of  Hazleton.  The  synclinal  basins  In 
this  region  are  relatively  shallow  and  there  are  large 
areas  from  which  all  coalbeds  have  been  eroded. 

The  general  dips  of  the  region  vary  from  0°  to 
40°,  and  the  maximum  dips  are  found  on  the  rims  and  with¬ 
in  the  synclinal  coal  basins.  The  relatively  soft  Post- 
Pottsvllle  beds  In  their  cores  are  severely  folded  and 


contorted  with  numerous  minor  faults.  The  northern  and 
easternmost  parts  of  the  County  border  the  Appalachian 
Plateau  Province  and  are  characterized  by  horizontal, 
or  nearly  horizontal  strata.  The  CatsKlll  continental 
group  of  rocks  underlies  those  parts  of  Luzerne  County 
that  are  outside  of  the  five  major  folds. 

2.  Site  Qeology.  The  dam  Is  situated  on  strata 
of  the  Pottsvllle  formation  of  Pennsylvanian  Age.  The 
Pottsvllle  formation  In  this  area  Is  composed  of  hard 
coarse  quartz  conglomerate,  white  and  gray  sandstone, 
brown  sandstone,  and  a  few  thin  seams  of  coal.  This 
formation  forms  a  ridge  around  the  Wyoming  Valley  coal 
basin  and  Is  exposed  around  and  between  the  coal  areas 
near  Hazleton.  This  formation  has  been  folded  Into  a 
large  syncllne  forming  the  Wyoming  Valley  and  Into  a 
series  of  smaller  folds  near  Hazleton. 

The  available  Information  Indicates  that  the 
ends  of  the  core-wall  are  founded  on  "solid  conglomerate 
rock."  Apparently  most  of  the  dam  Is  founded  on  over¬ 
burden.  The  available  Information  pertinent  to  the 
foundation  material  Is  limited. 
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